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Isolate diamondoids from 
petroleum feedstocks 
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Provide diamondoids as 
components for use in 
nanoscale construction 
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Assemble two or more 
components in a nanoscale 
subassembly 



FIG. 1 
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Exemplary 
Components 

• rods 

• brackets 

• screws 

• gears 
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Exemplary Subystems 

• AFM tip 

• tachometer & 
signal wave-form 
generator 

• clutches 

• racket/pawl 

• self assembling 
cellular membrane 
pore / channel 
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Step 1 

Compare & Select 
Feedstocks 







Step 2 

Develop GC/MS Assay for 
Individual Higher 
Diamondoids 







Steps 

Distill Feedstock to 
Concentrate Higher 
Diamondoids in Atmospheric 
Residuum 



Step 4 (Optional) 

Fractionate Higher 
Diamondoids by High- 
Temperature Vacuum 
Distillation 



Step 5 (Optional) 

Fractions to Remove 
Nondiamondoids Thereby 

Concentrating Higher 
Diamondoids 



Step 7 

Isolate Higher Diamondoid by 
Multi-Column HPLC 



Step 6 (Optional) 

Remove Aromatic and Polar 
Compounds by Low-Pressure 
Liquid Chromatography 



Step 7' 

Isolate Higher Diamondoid by 
Preparative Gas 
Chromatography 



Step 8 (Optional) 

Further Purify HPLC Fractions 

Using Preparative Gas 
Chromatography and vice versa 



FIG. 2 
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FIG. 3B 



FIG. 3C 
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Adamantane CioHie 



Diamond Lattice 



- Diamantane C14H20 
Triamantane C18H24 



Lower 
Diamondoids 



amanes „|gj,g^ 

- 4 structures Diamondoids 



Pentamantanes 
^26 H32 ~ 9 structures 
^25^^30 - "I structure 



Hexamantanes 
C3QH36 - 28 structures 
C29H34 -10 structure 
^26^30 - 1 structure 



Heptamantanes 
C34H40 - 85 structures 
^ssl^ae" 67 structure 
CgjHjg- 6 structure 
C30H34 -2 structure 



Octamantanes 
C38H44 



Undecamantanes 

^48^52 
^46^50 
C45H48 
C42H44 
C41 H42 
C39H40 



Decamantanes 



Nonamantanes 



FIG. 4 
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Position 


Number of 
adamantane 


Tetramantane 
n=4 


Petramantane 
n=5 


Hexamantane 
n=6 


Heptamantane 
n=7 


57 


Number 
Type 


n-2=2 
all secondary 


m-2=3 
all secondary 


n-3=3 
all secondary 


m-3=4 
all secondary 


58 


Number 
Type 


n-2=2 
all secondary 


m-3=2 
all secondary 


n-3=3 
all secondary 


m-4=3 
all secondary 


51 


Number 
Type 


n-1=3 
2tertiary carbons 
at frie ends 

1 quaternary 
carbon in the 
middle 


m-1=4 
2 tertiary carbons 
at the ends 

2 quaternary 
carbons in the 
middle 


n-2=4 
2tertiarycart)ons 
at the ends 

2 quaternary 
carbons in the 
middle 


m-2=5 
2 tertiary carbons 
at the ends 

2 quaternary 
carbons in the 
middle 


54 


Number 
Type 


n-1=3 
2 tertiary carbons 
at the ends 

1 quaternary 
carbon in the 
middle 


m-2=3 
2 tertiary carbons 
at the ends 

1 quaternary 
carbon in the 
middle 


n-2=4 
2 tertiary carbons 
at the ends 

2 quaternary 
carbons in the 
middle 


m-2=5 
2 tertiary carbons 
at the ends 

2 quaternary 
carbons in the 
middle 


52,56 


Number 
Type 


n-1=3 
1 secondary, 1 
tertiary carbon 
at the ends 

1 tertiary carbon 
in the middle 


m-1=4 
2 secondary 
carbons at the 
ends 

2 tertiary carbons 
in the middle 


n-2=4 
1 secondary, 1 
tertiary carbon 
at the ends 

2 tertiary carbons 
in the middle 


m-2=5 
2 secondary 
carbons at the 
ends 

3 tertiary carbons 
in the middle 


53,55 


Number 
Type 


n-1=3 
1 secondary, 1 
tertiary carbon 
at the ends 

1 tertiary carbon 
in the middle 


m-2=3 
2 tertiary carbons 
at the ends 

1 tertiary carbon 
in the middle 


n-2=4 
1 secondary, 1 
tertiary carbon 
at the ends 

2 tertiary carbons 
in the middle 


m-3=4 
2 tertiary carbons 
at the ends 

2 tertiary cartDons 
in the middle 



FIG. 5H 
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FIG. 6B 
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FIG. 6C 
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FIG. 7D 
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FIG. 7E 
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FIG. 7F 
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FIG. 71 
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FIG. 8A 
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FIG. 8C 
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FIG. 8E 



REPLACEMENT SHEET 
Appln. Filing Date: July 16, 2003 
Title: DIAMONDOID-BASED COMPONENTS IN 
NANOSCALE CONSTRUCTION 
lNVENTOR{s): Robert M. Carlson et al. 
Appln. No.: 10/621.718 Sheet22of36 





REPLACEMENT SHEET 
Appln. Filing Date: July 16, 2003 
Title: diamondoid-based components in 
nanoscale construction 

iNVENTOR(s): Robert M. Carlson et al. 

Appln.no.: 10/621,718 SHEET 23 OF 36 



FIG. 8H 




FIG. 81 
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FIG. 10P 
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FIG. 11B 
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FIG. 110 




FIG. 11D FIG. 11E 
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FIG. IIJ 
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FIG. 11N 
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FIG. 110 



